A permeable FGF-1 nuclear localization sequence peptide induces DNA synthesis independently of Ras activation.
A 26-amino-acid peptide (designated PFNP) composed of the nuclear localization signal of fibroblast growth factor (FGF)-1 and a membrane-permeable peptide is known to mimic FGF-1's ability to stimulate DNA synthesis in various cell types at low cell densities. The underlying molecular mechanism is unknown, however. Here we show that PFNP activity is inhibited in murine fibroblasts by a tyrosine kinase inhibitor, that PFNP does not bind to the FGF receptor, and that PFNP does not induce phosphorylation of the FGF receptor substrate. In addition, expression of a dominant-negative form of Ras, which abolished the activities of epidermal growth factor (EGF) and heparin-binding EGF, had no affect on PFNP-induced DNA synthesis. Despite this apparent Ras independence, PFNP activity correlated with phosphorylation of ERK1/2 MAP kinases and was concentration dependently inhibited by inhibitors of ERK1/2 MAP kinase phosphorylation. These results indicate that whereas Ras activation is dispensable for PFNP-induced DNA synthesis, activation of tyrosine kinases and ERK1/2 kinases, albeit independently of the FGF receptor system, is crucial. Interestingly, FGF-1 signaling was predominantly Ras-independent when the cell density was optimum for PFNP, suggesting that PFNP and FGF-1 share the same signaling mechanism.